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« INTRODUCTION 


PAYLOAD PROCESSING PLOWS 


PAYLOAD PACILITIES/SYSTEHS CAPABILITIES/STATUS 


• OPERATIONAL CONSIDERATIONS 


UKBITEH INTERNAL ENVIRONMENT (PRELADNCII - POSTLANOIHG) 


* EOHCLUSIONS 


FOLLOWING THIS INTRODUCTION THE TOPICS TO BE OISCUSSED ARE: 


1. THE VARIOUS GENERIC LAUNCH SITE PROCESSING SEQUENCES AND THE KSC FACILITIES INVOLVED IN EACH. 

2. THE ENVIRONMENTAL CONTROL CAPABILITIES OF KSC FACILITIES AND SYSTEMS. 


3. IMPORTANT OPERATIONAL CONSIOERATIONS. 


4. THE INTERNAL ORBITER ENVIRONMENT DURING PRE-LAUNCH AND LANDING OPERATIONS. 


5. AND FINALLY, SOME CONCLUSIONS. 


Preceding page, blank 





ORIGINAL Pies S 
OF POOR Quiirnf 


• PURPOSE OF PRESENTAIIOM 


• BACKGROUNU 


• PHYSICAL FACTORS TO BE CONSIUEREU 


• nULTtPLTCm OF REQUIREMENTS 

- SOURCES 

- STANDARDS 


• TU DESCRIBE FOR FAVLUAU/mSSION UEVELOPHEHL KSC PROCESSING FLOMS. 

facilities/systehs, and the various envirunhents to which a payload 

HILL HE EXPOSED 0DRIN6 GROUND PROCESSING AT KSC AND SECONDARY/ 
CUNTINGENCY LANDING SITES 
- THESE CONSIDERATIONS WILL RE IHPORTANT FORi 

1. PAYLOAD DESIGN 

2 . GROUND PROCESSING REOUIREHENTS UEVELOPHENT 

* TO HAKE IT CLEAR THAT KSC CAPABILITIES HAVE BEEN DESIGNED TO HEET 
THE BASIC HEEDS OF HOST PAYLOADS, AND HAY NOT SATISFY THE VERY 
STRINGENT NEEDS OF SOHE- 


THE PURPOSE OF THIS PRESENTATION IS TO ADVISE PAYLOAD INVESTIGATORS OF THE VARIOUS ENVIRONMENTS THAT MAY 
BE ENCOUMTEREO WHILE AT KSC/CCAFS AW) OTHER LOCATIONS. THIS INFORMATION SHOULD BE CONSIDERED DURING THE 
PAYLOAD DESIGN PHASE TO ACCOMMODATE OR MINIMIZE SPECIAL NEEDS THAT COULD BE REQUIRED DURING THE GROUND 
PROCESSING OF PAYLOADS. 


IT SHOULD BE NOTED THAT PRESENT AND PLANNED KSC ENVIRONMENTAL CAPABILITIES MAY NOT MEET ALL PAYLOAD 
REQUIREMENTS. 
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ENVIRONMENTAL CONTROL HAS BEEN IMPORTANT THROUGHOUT THE SPACE EXPLORATION EFFORTS OF THE UNITED STATES. THE 
PRIMARY PURPOSE OF ENVIRONMENTAL CONTROL IS TO REDUCE CONTAMINATION THAT COULD LEAD TO THE FAILURE OF A 
SYSTEM OR ENDANGER THE MISSION. 

THE EXPLORATION OF OTHER CELESTIAL BODIES REQUIRED THE PLANETARY QUARANTINE PROGRAM TO PREVENT POTENTIAL 
INFECTION WITH EARTH DISEASES. 

THESE OBJECTIVES WERE ACHIEVED BY A VARIETY OF METHODS INCLUDING: ENCAPSULATION, ENVIRONMENTAL CONTROL, 

CLEANING AND STERILIZATION, OR A COMBINATION OF THESE METHODS. 



THE PHYSICAL FACTORS THAT MAKE UP THE ENVIRONMENT WHICH MUST BE CONTROLLED ARE: PARTICULATES, HYDROCARBONS, 
NON-VOLATILE RESIOUES, AS WELL AS HUMIDITY AND TEMPERATURE. THESE FACTORS CAN DAMAGE OR OEGRAOE A 
CAPABILITY BY: CORROSION, OBSCURATION OF OPTICAL SURFACES, DEGRADATION OF ELECTRONICS, AND JAMMING 

MECHANICAL SYSTEMS. 
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SIIUHCiS 

JSC -0/^00 SPACt SHttflU P«(Mi»Art tCWEl II 

mamn ucFininoN ano. KEauiDEmiifs 

• vui X mm AMii GKoaNO speciPiCAiioits 

— OIIILIHCS IHE aiGttl m GRUUKD SPECIF I CAl IONS iHAI 
MiENIIFy IHE SHUIILE PROCESSING ENViRONNENr 
-- VOi XJV SPACE SHUHLE PAYLOAU ACCOmOOAllONS 

-- lOENJIFIES IHE PAyiOAO 10 0R811ER ENVIRONNENlAL 1N1ENFACES 
OURINti PROCESSING AT KSC 

- JSl-S«‘C'OOOSA SPECIFICAIIOH CONIANINAIION CONIROL 
HtiMlMtHtlHS FOR IHE SPACE SHUIliE PROGRAfl 

- kSiAHLlSHES CUttNUH, OEFINiMVE RESPONSIBItlllES ANU REOmREHENIS 
FOR CONI AfUNAf ION CON I ROE FOR THE SPACE SHOIILE PROGRAH 
K-SfSn-U0.7A KSC SIS INIEGKAIIUN ANU GROUND lUKNAROUNU CONiAHINATION 
CUN I HUE H AN 

UUILINES IHE REOUIREHENIS FOR INPLEIlENfAnON OF CONIANINAIION 
CONIROl FOR FACILIIY SYSIEHS AND GROUND SUPPORT EfiOlPf^NT 
INVUIVCD HI III PAYLOAO INIEGHAIION AND ORIIJIER lURNAROUNU 


THE REC^JIREHEHTS FOR ENVIROHMEHIAL CONTROL AT KSC COHE FROM A VARIETY OF SCHJRCES. THE JSC-07700 
OUCUNENTS SPECIFY THE ENVIRONMENT FOR ORBITER HARDWARE Aff) SHUTTLE FACILITIES^ JSC-SN-C-OOOSA ALSO 
SPECIFIES REOUIREMENTS FOR THE ORBJTER/CANISTER AND ASSOCIATED PAYLOAO INTERFACE REQUIREMENTS. 
K-STSM-09.7A DESCRIBES rAClLITY AND SYSTEM REQUIREMENTS FOR VARIOUS KSC PROCESSING AREAS. 


• SiANHARDS 

- VARIOUSLY AOItRESSEO 

" INLET AIR M.E., PAR 1 1 COL AIE /INC CMTENI) 

- ANHIENI CONUIIIONS/PROPERIIES (!.£.. lENPERAIURE. 
RELATIVE HUNIonr. TOO 

- SURFACE UEPUSUS (I.E*. VISIBLY CLEAN) 

- NAY/NAY NOT BL TINE DEPENDENT (!.£.. VISIBLY CLEAN) 

NAY/NAY NOT BE INIERRELAIED (I.E.. RELATIVE HUNIDtlY) 

■ ARE )NPAC)£D BY ON-GOIRG DPERAMONS ll•£•« DOOR OPENINGS. 
INUUSIRtAL ACT I VI I lE^) 

• SmARY/lNPACI 

- KEGARiiLESS OF NON SINlNGENf INLEI OR ANBTENf AIR REOUIRENENIS 
HAY BE. IF A PAYLOAD RENA INS EXPOSED LONG ENOUGH. SURFACE 
UEPUSUS MILL OCCUR AND/OR NUISTURE MILL BE ABSORBED 


IN AD0JT10N TO THE VARIOUS REQUIREMENTS SOURCES THAT AFFECT KSC, ENVIRONHENTa CONTROL PARAMETERS COME FROM 
SEVERAL STAHDAROS. THESE STANOAROS VARIOUSLY ADDRESS THE CONOTTIONS THAT THE PROCESSING FACILITIES SHOULD 
MEET. IN SOME CASES THE AIR FOR A FACILITY IS EXPRESSED IN TERMS OF INLET AIR PARTICLE CONTENT; IN OTHER 
CASES IT IS OEFINEO IN TERMS OF SUSPENDED PARTICLES IN THE FACILITY AIR AND IN STILL OTHERS, IN TERMS OF THE 
CI.EANJNESS OF THE EXPOSED SURFACES. 

rilESE CONUmONS MAY OR MAY NOT BE TIME OEPENUENT. FOR EXAMPLE, A SURFACE THAT STARTS AS VISIBiy CLEAN MAY 
NOr REMAIN THAI WAY WITHOUT PERI(»IC CLEANING AS THE SUSPENDED PARTICLES FALL OUT, 



UTHER PROPERTIES MAY ALSO BE INTERRELATED SUCH AS TEMPERATURE AND RELATIVE HUMIDITY. FINALLY, OPERATIONS 
SUCH AS DOOR OPENINGS OR CRANE MOVEMENTS MAY IMPACT THE CONDITIONS INSIDE THE FACILITY. 
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I’AYIOAOS AttE GENEKAI.lv CLASSIFIED AS HORIZONTAL (E.G.. SPACELAB) AND VERTICAL (E.G., SATELLITES). 


THIS REFERS TO 1HE PAYLOAD COHPONENT ORIENTATION DURING CARGO INTEGRATION, MIXED PAYLOADS MAY HAVE 


BOTH HOHIZON1AL AM) VERTICAL COMPONENTS. PAYLOAOS REQUIRING SPECIAL PROCESSIfffi ARE THE LIFE SCIENCES 


EXPEKIMEHTS (LiyiNG SPECIMENS) AND GETAWAY SPECIAL (GAS) E>PER!MENTS, WHICH ARE SELF CONTAINED AND HAVE 
A MINIMUM W/M8ER OF ORBITER INTERFACES. OTHER SPECIAL PROCESSING FLOWS ARE, OF COURSE, POSSIBLE. 
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OF POGfl QilAU 






HOR IZONTAL PAYLOAD PROCESSING FlOW 





HORIZONTALLY PROCESSED PAYLOADS USUALLY CONTAIN MANY EXPERIMENTS INTEGRATED TOGETHER TO FORM A PAYLOAD THAT 
USES THE SPACELAB MODULE/PALLET{s) AS A CARRIER. 

THE EXPERIMENTS ARE SHIPPED TO KENNEDY SPACE CENTER AND TRANSPORTED TO THE OPERATIONS AND CHECKOUT (OSC) 
BUILDING TO START THE INTEGRATION PROCESS. THE EXPERIMENTS ARE THEN INSTALLED INTO PREVIOUSLY STAGED 
SPACELAB RACKS AND ON FLOORS AND PALLET(s) AFTER VERIFICATION OF PAYLOAD ELEMENT COMPATIBILITY, RACKS/ 
FLOORS ARE INSTALLED IN THE MODULE AND POSITIONED WITH THE PALLET(s), A STEP CALLED SPACELAB INTEGRATION. 
THIS WILL BE THE FINAL O&C BUILDING ACTIVITY UNLESS CARGO INTEGRATION TEST EQUIPMENT (CITE) TESTING IS 
REQUIRED. CITE SERVES AS AN ORBITER SIMULATOR TO MINIMIZE ANY ELECTRICAL/MECHANICAL PROBLEMS BETWEEN THE 
CARGO AND THE ORBITER. 

THE FULL CARGO IS TRANSPORTED TO THE ORBITER PROCESSING FACILITY (OPF) IN THE PAYLOAD CANISTER AND THEN 
INSTALLED INTO A PRECLEANED AND PREPARED ORB I TER PAYLOAD BAY. FINAL INTERFACE VERIFICATION AND PAYLOAD 
SERVICING/CLOSEOUT WILL OCCUR PRIOR TO PAYLOAD BAY DOOR CLOSURE WHICH IS THE FINAL PLANNED ACCESS TO THE 
PAYLOAD BAY PRIOR TO LAUNCH. 

THE INTEGRATED ORBITER IS TOWED JO THE VEHICLE ASSEMBLY BUILDING (VAB), MATED TO THE EXTERNAL TANK/SOLID 
ROCKET BOOSTERS/MOBILE LAUNCHER AND THEM MOVED TO THE LAUNCH PAD BY THE CRAWLER TRANSPORTER FOR FINAL 
TESTING AND LAUNCH. 
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A l>ICTOKIAL VIEW OE TME UPEKATIONS AM) CIIECKUUT (OSC) BUILDIHG INTEGRATION AREA IS SHOWN. THE CARGO 
INTEGRATION TEST EqUIl'MENT AREA (CITE) TEST STANO ARREARS 'N THE BACKGROUND. THE TWO SPACELAB 
INTEGRATION SIANOS (TEST STAND 12 AND #3) ARE SHOWN IN THE HIDDLE. AND IN THE FOREGROUNO ARE THE 
EXPERIMENT INTEGRATION SOUTH AND NORTH STANOS. 



THE PAVLOAO CANISTER IS MOVING AN INTEGRATED CARGO TOWARD THE ORBITER PROCESSING FACILITV (OPF). THE 
VEHICLE ASSEMBLY BUILOING (VAB) IS IN THE BACKGROUND. 
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l)S(A-l. (Hm FIHSI MA.XW PAYLOW) IS SHOWN Ht lNO LOWERED. INTO THE OR81TER CARGO BAY IN THE ORBITER 
l*ROCESSIN(; rACILIIY (OPE). 



VERTICAUY PROCESSED PAYLOADS, INCLUDING COWYUNICATION SATELLITES WHICH REQUIRE UPPER STAGES, CAN FOLLOW 
SEVERAL DIFFERENT, YET SIHILAR PATHS, THE SPACECRAFT (S/C) ARRIVES AT ONE OF THE PAYLOAD PROCESSING 
FACILITIES (PPFs) AT THE CAPE CANAVERAL AIR FORCE STATION (CCAFS). AFTER ASSEMBLY/CHECKOUT, IT IS TAKEN TO 
THE EXPLOSIVE SAFE AREA (ESA-60A) FOR FUELING AND WIDNAHCE INSTALLATION (AND INTEGRATION WITH A PAM-0). 
AFTER THIS. THE SPACECRAFT IS TAKEN TO THE VERTICAL PROCESSING FlffilLITY (VPF), INTEGRATED WITH A CARRIER, 

IF NECESSARY. AND SUBJECTED TO CARGO INTEGRATION TEST EQUIPMENT (CITE) OPERATIONS, OTHER UPPER STAGE AMD 
SPACECRAFT COHI>ONENTS ARE PROCESSED THROUGH THE SOLID MOTOR ASSEMBLY BUILDING (SMAB) AND DELTA SPIN TEST 
FACILITY (DSTF), RESPECTIVELY. FOLLOWING THIS CHECKOUT, THE INTEGRATED CARGO IS PLACED INTO THE CANISTER 
AND TRANSPORTED TO THE PAl). THERE IT IS RAISED TO TOE PAYLOAD CHANGEOUT ROOM (PCR) FOR INSTALLATION INTO 
fllE ORBITER, FINAL VERIFICATION. AND LAUNCH. 
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A PICTORIAL VIEW OF THE TWO CELLS IN THE VERTICAL PROCESSING FACILITY (VPF) IS SHOWN. HERE TWO CARGOS CAN 
BE PROCESSED SIMULTANEOUSLY. 


THE PAYLOAD CANISTER IS SHOWN TRANSPORTING A VERTICALLY PROCESSED CARGO ON ITS WAY TO THE LAUNCH PAO. 
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MIXED PAYLOADS (HOKIZONTAL AND VERTICAL COMPONENTS) CAN FOLLOW VARIOUS INTEGRATION PATHS. THE MAJORITY 
OF THE PAYLOADS UNDERGO FINAL CARGO INTEGRATION IN THE VERTICAL PROCESSING FACILITY (VPF). IN THIS FLOU^ 
THE HORIZONTAL COMPONENTS (E.G., PALLETS) ARE BUILT UP IN THE OPERATIONS A CHECKOUT (0*C) BUILDING AMO 
TRANSFERRED TO THE VERTICAL PROCESSING FACILITY (VPF) FOR INTEGRATION WITH THE VERTICAL COMPONENTS. THE 
ENTIRE CARGO IS THEN TAKEN TO THE PAO AND INTEGRATED WITH THE ORBITER FOR LAUNCH. 
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GETAWAY SPECIAL (GAS) PAYLOADS HAVE MINIMUM INTERFACES WITH THE ORBITER. THUS PERMITTING A SIMPLIFIED FLOW. 
UPON ARRIVAL THE ELEMENTS ARE PACKAGED INFO THE GAS CAN(s) AT THE DESIGNATED PAYLOAD PROCESSING FACILITY 
(PPF), USUALLY HANGAR S, OR IN THE OPERATIONS AND CHECKOUT (OSC) BUILDING. THE INSTAUAnON OF THE GAS 
CAN(S) WILL OCCUR IN THE ORBITER PROCESSING FACILITY (OPF) FREQUENTLY AS LATE AS POSSIBLE BECAUSE OF TML 
LIMITED LIFE OF INTERNAL BATTERIES. 



A PICTORIAL VIEW OF Hit FIRST SHUTTLE LAUNCH. 
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OF POOS 


PAYLOAD FACII ITIES/SYSIEHS CAPABILlTIES/SIAtUS 

• PAYLOAU TO FACILITY/SYSIEHS INIERFACES 

• KSC FACILITIES/SYSTENS CAPABIUTIES 

• OPEHAnONS AND CHECKOUr (UtC) 8UIL0IH6 S1AIUS 

• ORRIIEK PR0CESSIH6 FACILIIY (OPF) SIAIOS 

• OPERArillNAL CeNSIUERAliUNS 

• KSC AHHIElif EMVIRONNEHT 
t AimiSPKERlC SIABILITY 








PAYillAB in FACII IIY/SYSIEHS IMIERFACES 

• FACIUIIbS/SYSIENS* 

IIURl/O IHAL PRWCESSmfi 

• UFF-LIMC LABS 

- OSG BLOG. ASSEMILY t TESY (Atl) AREA 

- CANISIEK/rRANSPORIER 

- ORRIIEK PKOCESSIIIG FACILITY (OPF)** 

• PAYLUAD ENVIROIMENfAL TKAttSPORTATlOO 
SYSIEH (PETS) 

III HER 

- LIFE SCIENCE SUPPORT FACILITY (LSSF) 

- BASn.lNE DATA COLLECTION FACIUTY ( 80 CF) 

• PROBLEH AREAS 

- UPEKAIIONAL IMPACTS (DOOR OPENINGS. ETC- 

* CAPABILITIES HATCH THOSE STATED] OPERATIONAL LINITATIONS HAY BE REOUIRED 
FOR SOME OPERATIONS AND UNDER SOME AMBIENT CONOITIONS 
** CAPARILIIIES HILL HATCH THOSE STATED ON COMPLETION OF HOOIFICATIONS IN WORK 

V 

THIS LIST SUMNARUES THE FACILITIES AND GSE THAT TYPICAL PAYLOADS HILL INTERFACE HITH OURINS PROCESSING AT 
KSC. (HE GENERAL ENVIKOWCNTAL PARAMETERS FOR THE PROCESSING FACILITIES ARE LISTED ON THE FOLLOHING PAGE. 


YCIUIML PMCESSIM 

• PAYLOAD PROCESSING FACILITIES 

- EXPLOSIVE SAFE AREA-60A (ESA-60A) 

• VERTICAL PROCESSING FACILITY 

- CANISTEK/TRANSPOKTER 

‘ PAYLOAD CHANGEOUT ROUH (ON PAD) 


THE BASELINE DATA COLLECTION FACIUTY (BOCF) IS A PART OF THE HUMAN LIFE SCIENCES EXPERIMENT SUPPORT EFFORT 
AT KSC, AND IS LOCATED IN THE OPERATIONS AND CHECKOUT (OSC) BUILDING. 
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AIILi 1 IES/5YSIEH5 tAPABILII IES» 

\ 

ORfGilMAL 

OF POOR QUAUTY 

• 

l£M*EKAIIIKh «>>o lU ;>« F 


• 

KILAnVfc HUnittllY 



IIUKUONIAL PKIKESSIIK 

i SOX 


VEKIICAL PROCESSINS 

1 sox 


LIFE SCIFIICE SUPPORI FACILIIY 

< sox 

• 

AIK IttHUI CLASS” 

i 100 K 

• 

IWK-VM.AIILE KESIIWES !«¥«»••• 

i 1 M/0.IN2/2N NOON 

• 

lUIAt MYURUCAKIIUNS (IHCI*** 

i 15 rm 

• 

CLEANLINESS OHJECIIVE 

VISIBLY CLEAN 1 IN PAYLOAO RAY A CANISIER MLY 


' INCLUUES ALL FACILIMES/SYSIEHS LISIEB ON PRIOR PARE 


** IN IHE VERIICAL PROCESSING FACILIIY (VPF), PAYLOAO CHANGEUOI HOOH (PCR), AHD 


MIILUING AE (W>F IS BEING NOUIFIEV 10 PNOVIOEI CLASS SOOO GHARANIEEU INPUl 


AIK (HEPA FILIEKEOI 


V 

*” NUKNALLY ACHIEVED HOE lU KSC ANBIENt ENVIROHHENr 

_ _ .. _ . J 


THE P/UIAHETERS LISTED AHE THE OUTSIK LIHITS OF ALL PAYLOAD FACILITIES AHD SYSTEMS THAT HAVE AH 
ENVIRONNEHTAL CtMTHOL CAPABILITY. THE VEHICLE ASSEMBLY BUlLOIHG (VA8) DOES NOT HAVE ENVIRONMENTAL 
CONTROL AND TOTAL HYDROCARBONS (THC). AND NON-VOLATILE RESIOIC REQUIREMENTS (NVR) ARE NOT IMPOSED ON 
ALL FACILITIES^ 



TO IMPROVE THE RELIABILITY OF THE OPERATIONS AND CHECKOUT (OSC) BUILDING ENVIRONMENTAL CONTROL SYSTEM, THE 
FOLLOHING MODIFICATIONS ARE BEING WRSUED. SEALING UNUSED OPENINGS AND PENETRATIONS HILL ALLOH A POSITIVE 
PRESSURE TO BE MAINTAINED IN THE OPERATIONS AMD CHECKOUT (08C) ASSEIWLY AND TEST (AST) AREA. THIS HILL HELP 
REDUCE PARTICULATE CONTAMINATION IN THE HIGH BAY, AND ALLOH BETTER CONTROL OVER INTERNAL RELATIVE WMIOITY 
AND TEMPERATURE. 

A PENDING MODIFICATION TO THE HVAC SYSTEM HILL IMPROVE TW RELIABILITY OF THE SYSTEM, AND ALSO IMPROVE ITS 
OPERATIONAL EFFICIENCY FROM AN ENERGY POINT OF VIEH. 
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• nilUIFICAIIWIS in WMK 10 IIVIIOVE ECS CAPMILIfVi 

- IHSIMJ. COOriWHWS PAYLOAD BAY CLASS 5000 AIR PURSE VNEN PAYLOAD 
RAY IS OPEN 

- OroER PHYSICAL mOIFICAriOilS UNICH HIU REDUCE PARYICIH.AfE$ INCLUDE! 

- AUDEU EXIERIOR PAYIHS 
•• AIWED SHOE SCRORHERS 

— IHPROVED CLEAN UP CAPMILIIY 

-- INPROVED HVAC SVSfEN INCORPORAfINS HEPA FILIERS 

- OPERAIIONAL 

" INPROVED SCHEDULINS OF OPERAflOHS 

- INPROVED PERSONNEL CONIROL 

• ESIINAIED CONPLEflON DATE 

- PAYLOAD MY PORGE 

- HI -MY 2 FEIROARY 190} 

" HI-MY I JULY 190} 

V J 

TIIE (WBITER PROCESSING FACILITV (OPF) MILL BE MODIFIED TO IMPROVE PAVLOAO CLEANLINESS. MOOIFICATioNS 
MIU. ENABLE THE ENVIRINMENTAL CONDITIONING SYSTEM TO MAINTAIN A CONTINUOUS CLEAN AIR PURGE INTO THE 
PAYLOAD BAY. ADDITIONAL 0R8ITEN PROCESSING FACILITY (OPF) PHYSICAL MOOIFICATIONS TO REDUCE PARTICULATE 
CONTAMINATION ARE LISTED. OPERATIONAL MODIFICATIONS SUCH AS SCHEDULING AND PERSIMNEL CONTROL MILL ALSO 
BE USED TO ICLP REDUCE CIMTANINANT UVELS ICAR THE ORBITER PAYLOAO BAY. 



THIS SKETOl SHOMS THE PLANNED ARRANGEMENT OF TW PORtt AIR DUCTS IN THE OPF MORKSTANOS AS THE SYSTEM IS 
BEING OESIGNED. 


A-62 







SEVERAL FACTORS INFLUENCE TIC PAYLOAD ENVIRONMENT AT KSC. THE RMBIENT CONOITIWIS CAN HAVE AN IMPACT ON 
TEMPERATURE AND RELATIVE HUMIDITY* THIS CAN ALSO AFFECT ENVIRONMENTAL CONTROL SYSTEM OPERATING 
REQUIREMENTS. CONDITIONS AND TIMES* OPENING DOORS INTO THE PROCESSING AREAS CAN LEAD TO A DEGRADATION OF 
THE INTERNAL ENVIRONICNT AND MAY ALSO ALLOW OUST AND OTHER PARTICULATES TO ENTER THE AREA. PAYLOAD ACCESS 
PRESENTS CONTAMINATION PROBLEMS AS THE ACCESS EQUiPMENrAND PERSONNa MAT CARRY CONTAMINANTS INTO CLOSE 
PROXIMITY OF EXPERIICNTS. 

INDUSTRIAL OPERATIONS. SUCH AS CRANE OPERATIONS, ARE ALSO POTENTIAL CONTAMINATORS OF PAYLOAD PROCESSING 
AREAS. 


KSC AHBIENT ENVIRONMENT 

MONTH 

J 

F 

M 

A 

N 

J 

J 

A 

S 

0 

N 

D 

mm. 

TENPERATURE (<¥) 
MEAN DAILY HAXinun 

69.8 

69.8 

73.A 

77.0 

82.9 

K.O 

87.0 

87.8 

86.0 

80.6 

75.2 

69.8 

78.8 

TEHPERATWlt (®F) 
MEAN DAILY niNimn 

51.8 

53.6 

57.2 

62.6 

66.2 

71.6 

73.9 

73.9 

73.9 

”, 

SJ 

60.8 

53.6 

69.9 

(Z) 

rCAN REUnVE HUNiOITY 

80 

80 

78 

75 

77 

81 

83 

89 

82 

79 

79 

79 

80 

(INCIES) 
MEAN PRECIPITATION 

2.95 


9.13 

2.01 

1.80 

9.23 

5.70 

5.97 

8.85 

S.IO 

3.95 

1.58 

99.17 

CUM. 


KSC>F1HAL ENVIRONICWTAL IMPACT STATEHEHT~1979 ; BASED ON A IM YEAR DATA BASE. J 


THIS TABLE SHOWS THE AVERAGE WEATHER AT KSC miRING EAQI MONTH. AS IT SHOWS, TIC WEATHER AT KSC IS 
GENERALLY HOT, HUMID AM) WET. WHICH CAN IMPACT THE INTERNAL ENVIRONMENT OF THE PROCESSING FACILITIES. 
TRANSPORTATIOI GSE AND TIC ORBITER PAYLOAD BAY. 
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THIS GRAM! iNDICATES THAT TIC ATMOSPHERE IS HOST STAOLE (INPLYIM6 LITTLE OR NO HIND) OURINB EARLY HORNING 
ANH NIGHTTIME HOURS. THIS HOULD SUGGEST THAT THE BEST TIME FOR OPERATIONS REQUIRING DOOR OPENINGS OR 
PAYLOAD MOVEMENT EXTERNAL TO FACILITIES IS DURING THESE HOURS. 
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SHOUIO TIC MeiTER L/UO AT ANY SITE OTHER THAN THE RRIHT OR SECONUARY LANDING SITES (KENNEDY SPACE CENTER 
[KSC] UR EDUARDS AIR FORCE BASE [EAFB]) THE PRIMARY CONCERNS OF TIC GROUND TEAMS ARE CREW HEALTH AND SAFETY 
AMI THEN TIC SAFETY OF TIC 0R8ITER. NO SPECIAL PAYLOAD ENVIROMCNTAL SUPPORT IS PLANNED AT A CONTINGENCY 
LANOING SITE. THE EXTENT OF PAYLOAD SUPPORT IS DEPENDENT UPON TIC LANDING SITE USED MR) MAY VARY FROM NO 
PAYLOAD PURGE OR SUPPORT TO FUU PAYLOAD SUfM>ORT AM) PURGE. 
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m-jMm 

9 HOSr PAYUtAU BAY (PLR) CLOSEOUT 
' lUU TO VAB* 

- OIHEM VAB PBOCESSING 
' HUTSriNG I £T mV 

' iKANSEEK TO PA0 

- PAO OKELL Tim** 

- cBYOGEmc imm 








NO HUNK PIOVIUEO 
NO niR6£ niOVIVEO 
NO PUN6E fROVIOEO 
i>UR6£ PNOVIOEO® 
nilGE PNOVigEO® 
PURGE PNOVIOEO® 


(1/2 HOUR)® 
UNLESS REOUIREWD 
(30 HOURS)® 


* S(S-3 EXPERIENCE - HO HUfllUITY PROHEns PER URIR 

** vERiiCRi RNO mtiemn processing - my hiu rerch rwieni in Runii 20 nouns 


ittUlii 

®PRYIORO DRY (EfIP flRX tl* f. SIX MX REIRIIVE HONIOIIY (S?S-2 RUG. 10-16 I9S1) 

NRX 7N.S* F. 5NS NRX RELRIlVE HUfllUllY (SIS-3 FEB. 3-N. 1912) 

®70* *S* F NUniNRLi 36X NRX RELRIIPE WMIOlIYt IS PPH NRXIMHI HYUROCRRBONSi 
HIMINRL RIN CLRSS 100. GURRRNIEEO SflOO 

®7U* *S* F NimiNRLj 51X HRX REIRIIVE HUNIOIlYt IS PPH HRXINUH HYOROCRRIUNSi 
NOHINRL RIR CLRSS 100. GURRRNIEEO SOW 

0UURING FUEL CELL LOROING (L-S2 10 L-NR.S HNS) PRYLORO IRY FORGE SUIICHEU 10 6 N 21 
70’ ’S’ F NUHINRLi OX RELRIlVE HOflIUllVi IS PPH HRXIHUH HYUROCRRIUNS; NUHIHRL CLRSS 
100 KURKRNIEEO CLRSS SOW- RLSO. GN; PURGE 3 HOURS PRIOR 10 SIRRI UF CRYO LOROING 
(l-IO HR 30 HIHI IHROUGH CRUNCH. 


THERE ARE TWO TIHE PERIODS OF NO PAYLOAD BAY PURGE AFTER THE PAYLOAD DOORS ARE CLOSED. THE FIRST BEING THE 
TIME TO TOW THE ORBITER FROM THE ORBITER PROCESSING FACILITY TO THE VEHICLE ASSEMBLY BUILDING (VAB) TRANSFER 
AISLE AND THE SECOND TIKE OCCURRING AS Tiff ORBITER IS LIFTED FROM THE TRANSFER AISLE FLOOR AND MATEO WITH 
THE EXTERNAL TANK/SOLID ROCKET BOOSTERS/NOBILE LAUNCH PLATFORM. 


PAYLOAD DEVELOPERS SHOULD NOTE THAT THE PAYLOAD BAY PURGE IS CHANGED FROM AIR TO GN2 DURING PERIODS OF FUEL 
CELL AND EXTERNAL TANK CRYOGENICS LOADING. PAYLOADS MOUNTED ON PALLETS/SPECIAL STRUCTURES WOULD BE EXPOSED 
TO A GN2 environment FOR THE SPECIFIED TIME PERI(»S. 


^ 


PU51-LANBIII6 IPBIHAIT.^IEI 

• AFIEH SAFIHG Al HIE SHUMLE LANDING FACILITY. AN AIR PURGE IS CONNNECIEB 
APPRUXIHAIELY AS NINOIES AFTER LAMING 10 COMIDON THE PAYUMO RAY 
UNIIL IHE ORRIIER IS IN THE ORRIIER PROCESSING FACILI1Y (UPF)’ 


• HU ECS CAPAIILITY WRING FERRY FLIGHT 10 KSC 


* 70 ’ S’ F HOHINALj 36X HAX RELATIVE HUHIOIIYi 15 PPH HAXIHUH 
HYOKUCAHSONt AIR CLASS IM. GUARANTEED SOW 


V / 


LAMHNTi SITES OTHER THAN THE KENNEDY SPACE CENTER NAY BE THE DESIGNATED PRIMARY LANDING SITE. 
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CQNCLilSIflNS 

•' tXI’ERIMEMT SPONSORS SHOULO CONSIUER DESIGNING FOR SUPPLEMENTAL PfiOTECIlVE 
MEASURES FOR CRITICAL OR EMVIRONHENTALLy SENSITIVE PAYLOAD ELEMENTS (TO 
BACKUP AND/OR AUGMENT FACILITY CAPABILITIES) 

• MISSION ONIOIIE PAYLOAD LAUNCH/LANDING SITE ENVIRONMENTAL CONTROL REOUTREMENTS 
SHOULD: 

- BE DETERMINED EARLY IN PLANNING CYCLE 

- NOT NECESSITATE FACILITY MODIFICATIONS IF POSSIBLE 

- BE IDENTIFIED EARLY TO PAYLOAD MISSION MANAGEMENT FOR 
TRANSMISSION TO KSC/JSC 

-- KSC - IF FACILITY MODIFICATIONS, GROUND OPERATIONS CONSTRAINTS OR 
SCHEDULE IMPACTS ARE INVOLVED 

- JSC - IF USE OF PAYLOAD BAY LINER KIT IS PLANNED OR PAYLOAD BAY 
CLEANING TO BETTER THAN "VISIBLY CLEAN 1* IS REQUIRED 

• ANY INTEGRATION FLOW SERIAL IMPACTS OR FACILITY MODIFICATIONS WILL BE AH 
OPTIONAL SERVICE 


SU H MAB Y . 


• IT SHOULD BE REMEMBERED THAT KSC'S ENVIROMHENTAL CAPABILITIES WERE DESIGNED 
TO MEET THE BASIC NEEDS OF MOST PAYLOADS AND NOT THE VERY STRINGENT NEEDS OF 
A FEW EXPERIMENTS 


THE MAJORITY OF LAUNCH/LANDING SITE ENVIRONMENTAL CONTROL REQUIREMENTS FOR PAYLOAO PROCESSING CAN BE MET BY 
EXISTING AND/OR PLANNED CAPABILITIES. THE GOAL FOR PAYLOAD DEVELOPERS IS TO INVESTIGATE AND UNDERSTAND OUR 
CAPABILITIES AND USE THIS INFORMATION IN THE EARLY STAGES OF PLANNING/DEVELOPMENT Of THE PAYLOAO ITEM(s). 
ADDITIONALLY, ANY SPECIAL OR UNIQUE PROCESSING REQUIREMENTS SHOULD BE IDENTIFIED EARLY TO PERMIT TIMELY 
CONSIDERATION OF THIS CAPABILITY, ASSUMING APPROVAL. 


A- 6 7 



